Previous studies (Emerson and Arnold (1, 2)) have shown that the photosynthesis of Chlorella pyrenoidosa involves a photochemical reaction of the first order not appreciably affected by temperature, and a dark reaction (the Blackrnan reaction) dependent on temperature. This paper will attempt to prove that the Blackman reaction is of the first order. The argument will be based on the effect of ultraviolet light on photosynthesis.
II

ARGIYMI~NT
It has been shown (Arnold (3) ) that ultraviolet light (2537 %) destroys the photosynthetic mechanism in C~ella pyre~dosa.
There are two ways to measure this destruction of photosynthesis: first, by using bright flashes of light spaced so far apart that the measurements are independent of the Blackman reaction; second, by very bright and continuous light in which the B1ackman reaction will be the pace setter. The order of the Blackmail reaction can be dete~ned from the relationships between the survival ratios for the two methods of measuring photosynthesis. The survival ratio is defined as the rate of photosynthesis after irradiation by ultraviolet light, divided by the original rate of photosynthesis. Let N = the number of units ready to undergo the photochemical reaction. n = the number of units ready to undergo the Blackman reaction. x = the order of the Blackman reaction, I, 2, 3, .... Since the process as a whole is thought to be a cyclic one,
where Ko is a constant for the cells, proportional to their chlorophyll content. Mter irradiation by ultraviolet light Ko is replaced by a smaller number K. This substitution represents the damaging of the photosynthetic mechanism by ultraviolet light.
Derivation of the Survival Ratio for Flashing Light
The rate of the photochemical reaction is (Emerson and Arnold (2) When the fI dt is evaluated over one flash of light
where N1 --number of units unchanged by the light. The photosynthesis Mo effected by one flash will be given by
Mo ffi Ko --N1 = Ko(1 -e-Afldt)
Similarly for M the photosynthesis effected by one flash after the ultraviolet treatment, we have M -K(1 --e-Afldt).
The gas exchange measured in a 5 minute period is proportional to Mo and M, because there will be the same number of flashes in each 5 minute interval. That is, there will be 5 × 60 × 15 (for fifteen flashes per second). Then 
N +n---Ko x n ---xKo
Substituting this value for n in the equation for rate we have,
go = B(xKo) x
In order to find the rate after ultraviolet irradiation the assumption is made that ultraviolet light does not affect the reaction constant B,
R = B(xK) ~.
These rates are the same as the experimentally determined rate for the photosynthetic process as a whole. Table I . According to the argument in Section II, the power to which the survival ratio in flashing light must be raised to give the survival ratio in continuous light corresponds to the order of the Blackman reaction. The tabulated data in the light of this argument are only consistent with a Blackman reaction of the first order.
Then,
Tkesurvivalratio]~ Roo B(-~o) x ()Ko
IV
Since one molecule of glucose contains six carbon atoms, and since it takes at least three quanta of visible light to obtain enough energy to reduce one molecule of carbon dioxide, it is hard to conceive of the process of photosynthesis consisting of first order reactions. Perhaps photosynthesis may be pictured as in Fig. 1 . Let the arrow A represent the manufacture of sugar, the arrow P the photochemical process, the arrow B the Blackman reaction. P and B make up a turning wheel driven by the light energy. The rotation of this wheel moves the process as a whole. If some mechanism like that suggested by Conant (Conant, Dietz, and Kamerling (4)) proves to be applicable, then the constant Ko would represent the maximum amount of dehy-drochlorophyll that can be present at one time. Whether it will be possible to explain by Professor Conant's scheme the ratio 2,500 between chlorophyll content and carbon dioxide reduced per flash remains to be seen. On the assumption that photosynthesis is a cyclic process and that irradiation by ultraviolet light does not change the reaction constants, the Blackman reaction is shown to be of first order.
